Pathophysiology of congenital diaphragmatic hernia: I. Renal enlargement suggests feedback modulation by pulmonary derived renotropins--a unifying hypothesis to explain pulmonary hypoplasia, polyhydramnios, and renal enlargement in the fetus/newborn with congenital diaphragmatic hernia.
Survival of newborns with congenital diaphragmatic hernia (CDH) is largely dependent on the severity of pulmonary hypoplasia (PH) present at birth. Intrathoracic compression by the herniated abdominal viscera is thought to be the primary factor involved in the pathogenesis of the PH in CDH. Humoral and/or amniotic pulmonary growth factors (PGF) have been hypothesized to play a role in normal fetal pulmonary development and may be involved in the pathogenesis of CDH as well. The hypothesis of this paper is that growth of the fetal lung is stimulated by a PGF produced by the kidneys, which is modulated by a feedback signal from the lungs, a pulmonary derived renotropin (PDR). In the fetus with CDH, the lungs may be unable to respond to PGF due to compression by the herniated abdominal viscera. Theoretically, PH associated with CDH would maximally stimulate this feedback loop to release more PDR, resulting in continual stimulation of the kidneys and renal enlargement. If such a scheme plays a role in the in utero pathophysiology of CDH, then newborns with CDH should have enlarged kidneys. To investigate this hypothesis, we reviewed 30 autopsy cases of newborns with CDH and analyzed their kidney weights versus body weights, using historical data as control. Kidney weights in CDH cases were greater than the control population in 77% of the cases; 57% of kidney weights were more than one standard deviation above control values. Adjusted group mean kidney weights were 29.8 g (+/- 1.0 SE) in CDH cases and 25.9 g (+/- 1.5 SE) in the control population (P less than .04). These data support our hypothesis and demonstrate that in newborns with CDH and morphologically normal kidneys, there is significant renal enlargement associated with CDH. The presumed mechanism of this renal enlargement, as well as its relationship to normal and aberrant pulmonary growth and regulation are discussed. If such a selective PGF exists, its therapeutic implications for fetuses and newborns with PH are considerable.